JLkul 

Ojl>_*ill 3 dLo^JuUL 








Uoggggg-^T ) = y_i=*i (J ULJ1 aJA ^4 >_^g ..L^VIg^liL Jjm ill 5 

jjij J-a J-Hl^J AjAu l ^=.\ j j,\ ^fcg Ijfi^iiiVlg -' jJ\ 

Jtilj^ ^g ?J*-i^ ^Log 5aLl3lS3l ft JJ6 JlSjll Log S^juJI fHtS*j*4l ■ . ^ ,JjS3g 

J Lg^l^l ^ _.g^I ^1 lifcJ^JI jL**31 A_.gjj L\J 

. IlAiJI ^ 5 ^Jl a^iA Ij 3j g ; K7 , , - V IjJ ^ai . jt^JI i^UjJI L.yL^J\ 5 " I.5 .i» 




1 ;~A 



■ j-i-^' (jial_wo^(^ i LiLiLi^ 

IjLi LsJLc J3jfj . r.\ .>> nW^ j\ J/&yf\ 

,34 

UiU- j-o J-J ^3^-3 oLjjSjuJI 
LiiLi- . ^ . . ^ ^jl I^-i . VI A_c3_o^t-o3 "1 n , - 

- ._j jjj 3I 3l_j_> ^—'—c 9 o_cJI ^uXkh ^jl n . " — 

^Zl j-°3 ^ ' a ^ A • ' i^ -0-1 ^ ^ Uji— -3- 



LJ iiistli ^LsaJI Lj^-i- I j- -^" ^jlll I-cjUJlj 
3> 31 or* £^ ij^ 1 tjtJ^-Vl (jej 

( _ s i jLiLo^-3 -* ; j '"-^ 1 ~\.\\ .>> ^\\ J3J3 

s jj^jJ^ jLS ^ ^ ^ j-JLi J:; ' 






r 

1 SLc^Jtj qm\ aS\ 




J 1 ^ 



VI UK 



■ u-^S LT±*i 6 1 J-=^ 6-° i*-"*-?^ Lj^-=- j- 01 - 1 ^ 

UJ ^ _^*J1 ^Jc Ijjfi ^ 6 j-A>3 

3j^a-yJI ^jUg^jSL-aU I.^llU Lai . L AawJI ^jial^-o VI 

US ■ -j^; °^ p " l _JJLa i ; ^jJ^ o>j^ LJ ' 3 ^ JUil— .L 

.\X4i3 ^.j^wustj o^ 1 ^ 1 ju^u u^Wi^ 

Uy.i- ^^Ib liUjjj A-SeKI Jjj^-j jjj^o ,J_i1f J_iLs 

*^-V... " ^ A.^.. U\i-e (Vjg^Ltll jjUo jjjl i-cUo)\ jW->- 
Jjji U5Li- A^lc iiaLatli [S^mJI eUtj\ £i-o-^- ^ 
^ii jjl LijLxM aJA J-iT..." » .^jJJIhJI t-iLi-jJl 

^\ ^. I — iT .." 1 US f* ■■■■yW ^ya J «■ " ■ jJjc 

LcUoJ^ Uy.i- _jjlSllj Uo uj^^jSL-o j^iaJI .Ijic-o-ig 

A 0^1 Li; _SLm)J^ I_l jIju Ls ic I_cUoJl jUj-S- ij-o-ajg 

UiSJj Ml ^ s^*^ 

gj^ij LoAlt jJjS^g .ado- UL&- ^ I'nirr^ ^La\jLa 



3 j-^C- 



iiU^l U^Li- ^-S^ IKL3 ^ J^is . ^il 
.L-i U45 1 j' - ^-.t L_jSL51 a_ijUiljJ LtUoJl 




jL*3=5lg i*-^5 «-»53fl J j^^il J . ~ -U j jy_ ; a^;^ s^ljt-, LL«Lo\ 

|t*> ^3 ijjjVlj i-jLj^SL-oJI Jr?^^ » J t ; , vi , i J, j«-a> j a ^ti . U Sl Atts 

^£-2 iJiSllg LJ L*xj_a jJLttuJl 5 li - L J ^-"-"JS ■ Jj-*-*^ ^ <*'■ n'j . _ji 

.L&jjJJ (B_iJl ^..i a\~\\ jLfstJIg Jji 3 ^ tj-° ^-j L15 j^LmJLi ILoJt^iJl J ■ J-tl -j- W 

A_*i=>L=t-oJl SjLaJ^ Jj-Ijj . jtjj Instil ^Ij-o (jiiljtlU p ■■■ --^ LaiLJ J ^ *i 
lj^J 5 ^ ^ ^jjSL-oil ^J^iil (ji. jjlZ ft] Jj^Uj ^1 ^y^ 1 

& & U_= I^bLi^l sjUJI _^S3I tjsVl tii j^il a-Sli -u3^ U5 5 

Lo-o l^o ^^iS^ £1 i-l J-iT J <Li[ .I+jij U^jJ^ j 5. U „bUtqJ\ 

La Lilig .iJLkiiaJl ajjli ^3 i' n ' ^11 . " I J . -A J n . t~ ^ajjl j ■ il jTU 

j-Ulj .Ik jrJZc, LiUJ\ JLCjp LjiU iJuVl i-H^ii 1 »L*k»Vl (J>i-^ Ale 

J j-I= (J^-OJ iiSJj L^ii^l (_^i-Jj ^1 ^LflUl ^J^i-g ^ 

. ^53 JjiiU J^jLtij JUL; a ijj-ji-*' i j aN.'iV.oj 3 ^ 1-*=, jk v*Jlli g jil ■ " ■ 
3J ^-ojJL^.* 1_j jLi- ^Jj— a '^J qj^lj Lj-ll-S p ■ ■■ tJi ^ '"3^ ^ ^ 3 " Lo 

1/3 sj^a* ^L-j^J jrliiV L=U: i^jv UiU- ^ ^ L,^U= 5 

. JjJl I AOs Ale (iSLijuJ ^JlLi (JjJ 1 I ^Ll^^ 1 * J-°^ VI f^i 

^^iJI ^jUgj^AA^ JlJx jl5 LoiS AjLa L,\l . jLi^aJl slj^JI jj_o LHjLs^. 

. »ud(JI Ia-^jJ J-^»' 1 ,^15 ,J-3' r "'T^ (J^**^ 




^jLkJl ^jji LLoU-^i j i ■ ^ l 1 La 1 1 
diL <jj : L Itjj Li La. j L j j£j 

■— — ; a j t i I jlj^J I J^i._Li flu" 



^ V o m i jljJ^S- L^J J3jJtJ l_J_JJ.il J-jLSj \ S \ Q.ii ->■ jjl JjSLo-oJl /j-O 

-liJI __L_J___; _____ L^_ljslJ ,______-l _J_« K.t. « n ti _,! ^.Jl UiLsJl ii>b> 

_____<> -lIII _J ^,<h atij 5j_-__l -il^^M Lei . i_»L__!\ 

■ I4I-0 |j______5l fnT. * Li_cja_l 

Lb " > > ■ ^ . l-eaj\ J_s-\__l (j-°3 ^ jL^iJ* ^^-o -__._«_-_ . i\ — U . y j 

jAjJI q1 jjl; Luis .LL^jj L__-i p ^s-^J _vi__i\ o5^-" 

J____ll ^J-q ___J_j\ D_u£_ .L___i- 5 L_L>- (jj^j j^jUJl 

Jjjj-J. ^J_o-g _j-_A_=Jl j^jjJL^ (J-ojij * LiiLi- ^Jj-o ^^SJLj 

.L_.^__LJ1 Lot .ilA^Jl J___JI LlAa- _*t_r^ p-"*^ $y- ^ J - 1 °" 
. jfcAuJl . Qjpii j\ * ■ 1— " ■ " V I 1 -1 =* 

f-J-UfeUMOM oi>Jl nlaw l_UJj 

^___M _JJ_ _____« !_.___?" _.-__feg ____l__l__.l » 1-, .. ________j 

L(-_11 jrtl____ 5J._.jLo^ _1 g__-\ J3j-*^ "_"■■■" _)' 1 -* ■■■ j. ._U^J\ 

U_> .IjjjJ iliac. ___J_I p__J=_\ i^Sjj p__J\ LiLi- ^j--*-- p 

^ . J-aii ^JJX; 1 f UJaSl 1*31^ OlVl LiLi ^ 

1l.iI,.,->. (jii-^jJl ^ J-.-H LjiL^ ^1 Oati 

i-b Lailj U-i^i . ^iLig^Sl^l I.Jr=ljLoJi o^LJl 








J— 4JU 



^5 . ,LJ=U«}\ LlU^ ^"91 ^Zfc J^iaJI UjSj Ail 

i^yjJl Liyjl , JUJ! ^ 5 litrj.. 

(.UiJl ji lUaJI LiUJ j^iij . ,U»^j 

3LiU**5\ LjiUJLi .i,,,^.^ LiUJI ^ ^ 

■ 3^*- ^U= 5 
• ^dUaJI ^ >: J-."* 1 flL. 

. i_*U jLi-ou S^fcJi ^ U _s j«a Ji\ l^dJA 



UJLiLkJLi .UU -l^LIis UiUJl pJi*^, ^pLy 

uy^sik .S^Vl ji »U*&5 ^ ^ U^UJI j^J^, j3£n 5 

ili == tJ1 Jir** ^ ja>JI ^3 -5^U ^^^^ 

A ^ .. in ^l_Lii3 ^3 .l-jLLaII i- ajj, ^\ U'. j 

o-° 1 • ■ ^i-c (il^-scM ^31^3 .^jL^3^JI ^VliV 



^ J_>^ j . J. : g '-S-^ > ' ' '"j J ^ ' • ■ " ^ 1 ■ ' '■ 

J U^.r. \\\ , 'A:. -.11 a I j n'.l I^j JuXstl JlllLij I_AjJl aj^ 

^ aL^j- AJL^Jj gl ii) /j_a j -° ■ jjjl Ll_o 

Sj a3 lJ i^cl^ ^ UJLc iji-" ^> Li^sJLa 

. JLa^J J^iUt^ JjSUJl A^Jicg 



" - jjj Jj-I^JI jIaAjJI la iS Ls j"^-^ 

^jMjj-k-fl.^ (j^3 . j^Sllj jj^i' ^=5' Lj!A=iJ^ IiiJj J--ii; ^jiiKl-S 

/j^, l^j La ^^3 J-cm^ .iilLc I-A^- ^-3 £l ^-iT ..i " 

■U**3J** J 5 ^ 5 J** 5 ^iJ^ E* 31 ! J^" 1 U-° s j*^ 

o jJl u^-^'"^ * -L;^-^ 1 <s 1 ^'5 ^>W^ sjti 




I i ^ x*a C^r ^^h^^h4 



^ j^-*3 - j^i- fl 1 A-SLiu a j 3,^3 (_^S Jjj^ ia'Bc]^ (J-i-o-J ■ p— 

3j_u ^a3_ iiLa . ajAtSo (fclj Jju Ajl i>jaJ ^J^?- 
& jjj-o 1 '■ 3 ■ ^ " 1 6 jjt ■ '\ -j 1 j °l ~. ij-^^ ^ l - '3j ■ 

. ^1^1 ^,.1 -n" J . U»7l 1 SU.3 



) 5 .U 





3 A&J\jj it j 



V 3^3 . 1 _ y =-jUtil ^jj^o LAiJl iAsJl e-Uix j" ' 

Jt\ ^ J^xiJl ^^_ 5 L,y^ j_ ^ 

3^1 ^\ jg^-oJU ^o^i . ^1 ^5 

j-k-i^ L^uai jj-s WiL*** IsMaS 3^ .u-U^ 

ii— Lul-o J-st-a^l Lj!i^jcJ\ jLtalSl JlIIjj J-l.i.Jt ^jlc ' "1 ' 1 

^ j - ^TlT^ .jLLat«ai\ £-LLi_J\ ajjj: jjSL O^-H-^ 1 6*^ L ^ J **i 
£^Jg ijlsJl JtJ^, (JLiSVl L*ilS 5 ) j-=- 

^jj^AU J^o^oj j\ ^>*^ (J-jLa- [jfiSjjJ .l i nSi 1/ ^J=iLi 3 

Siiai^ JbJIj -JL>Vl ^ J j^JU _jUaj I'jUJj 

v 9 .^ii jlsJ^ Lii^i UiU- ^3 juaVi ^.l^ i-u 
^ ^Jl u-3^ 3>ie -tSj-=-^ UiUJl ^ (JLisVl ^-Ll; 

. A_ftiljc_g Liil j-o\ 1 . ... ■, " J . ~\ -J j ■ }\V\ 

j3_qY1 »Loj ^ 3II V * rl a ^"^1 j j ■ *ti , ~l ^ , £AiJ\ 



20 



. ' ' > i^V*^ A 3 * j fa r 
r Jij " ^ijJUj-^jfll A Jib ^-Jl JU^jJI 

(lij>) j; 3 j>1I j3> _JI ji^JI Ia» i^ij 1 .h.^ sol— ^ 03 £i; 

laA. j 3 £ij 5 . i^U^iJ lJU^j^ ubljtj ( DNA, deoxyribonucleic acid) 

^ix^ji .(nucleotides) c^j^fAS^U .Lu ^LJI 

jLi^ 3 ^ jjl^ ^1 (UjJI) .Ij»5n ilJu ^ JUjaJU .(Uall) J_il_ 
,*ci .L^j JJU^Jl ^ jLU^I LJslJ^) ijjjl ^HlT-j .^CLa ..JLLC^^JI jl^J 
• W"L^3^H ^i^S p ) »T" "I - tt \ \- 

^ j^jjl (Uall) ^jll) l^L; j- i^i, . ^3^1 (UcJI) J_iL- 

6^ 63^ jl, J. jiji ^(Ujji) isjjj, .^j^pi- Jiuuijgu. 

-^j^ ^UiVI (UiJ, j-j^JII (LijJI) ju jUiiVI 

t ^- 3 _ > J)) (Ujll) Il_)„ aljuj^jjl ^j^ii .n_UJI ^ jlj^^jji 
l^* t ,-3^=jl , vS> : =>j , ^ 3 -o 1 — i>" ^(Uajl)IU_ ^ ^ ji alii. 

O' J _>?*i3 ■ J nlT-^ j ^Li ± I 3 ^j ji^aJ CiUilalj .J Li^= 3 ^ J-»" ~ ~\'~ . " I 
1 ^ ^*23 • (53^"^ ^)L^aj L*iU .USUI LAiJ) L T3ji iil — Ji-AS 
^^Sj ^1 ^ 3 .^^Dl -3U^ UAc UA^ ^1 ^) 3 V\ j^iil ^ LA^J) \^ 
.s^a^Jla^j^i]) j^ j-.>J)3 J4j^i) jrlii^ L«3L^ JL^i IJ^-U 

Sj^J^JI o^'j- '^ 1 L-^iS ■ jA^=J) 3 )>i 3iAiV) 3 ^Jl Ji^ L-bl^i ^L. 5J Jil . ...... 

UI IjLjjJI ^3 , JSJ) ^ ^, ^jj^Jl, JUbV JU Ji-. 
^) ilW)l ^lil^ ii^) jjL.3^1 a A*i .syiL.. LiUAi ut 3 > A^ ^l^aVl 
^ L ^ JI l> Cij* 1 c^ 1 ^ ^ ^3^* c^ ^3 ^3ii- IiU«JI l^i 

ii^l^^L„ 3js »ilUa, 3 .i^ 3 Uu ,j! i^-l^ J 6 3jj LiUJI ^jiijJlSr;^ 
J ^J-a* J*" f-^U ljlj-S>i jji 63^ M (,a» yi^, L|U>j 
iia^ „JluL )J? a i)U» J U£. a Liill ^ ....i ■a^. ^ 



li^ ji^. ji tiji atst^jm jus ^ n^. ^ j.,,m 

i. 111 ^j^J' t> SjU> ujil Ujj! ilLi. ^5 ..1^ jjuj ji 

S^l^aYI b^uSLJt j 

frm gEjj - .UJI JLA^ ^i, iJUJI Jul jj L^-OiU UajaJI 

t^JJ aUAjj .jUAl ^ ^1 LUI liJo Jbj ^ 

U=„- IjJjSH Ijjig, , .i^^ji 

.s^ii J ^iJI u.. ..Ui jjm •u.'jfl 

jt 4 •*- J i jSKss UiV» "'j"- 11 Lfei jii^r; isj. 
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.... j^_SjlL>- Ij.1l.-v 



5 \ a ... a- . Ti ^s^J\ ^ Ji-Oa ^all a j£\ 

.i_aj^l gl ja-fl^ ^3 t Jjj^Js J^x 

t*^*" iS-T?^ cJ-*-^ ^1 ^-jjLi^ 

ji lilij ^ic L^jto. ,jl .^gJ=N UL^ p^yjl J^ijJl 

.UiU jWaJl (Jjs-li ,J)-a pjUJl ^jV llij ^jlSl 



: , t „-».ti LiiUJl iikj ^ i jj --. pjjl ^ » . ..." LjcLijJI LbGJl 



p jJI LiiU- g,,..' La S-iLcj .(jlaH SJ-cl3 (J-o ^jj-fllLi slo^o 

j_> i-iU. i^cjl ^Ujj G jJ1 o^hVI JjLJI) ti*Ul 5 fjjl ^ ,1 

.([H...teM cLstj( JO^o-a- 

^iJU 5 (granulocytes) 5_ Ji i^ii nriM u^UJi ^ ? i>iVi a aa> j^\ 3 

JiU-Oii+Si-l ^\ i^LajJI p^^Jl LiU- ,2iS3M LlUJI Ulill 

(macrophages) s nSSr' LjUJi ^ U5 

UttJ b LtjuSuJi 3USV» ijN^n 

.5^= .1;^! l / .^j L;^SLJ\ pJafc pi, U^'l l^UJl Ji.U 

^5 (* l j-o^ 1 fL-^Vl) 3jLb*l\ .L^-Vl pjbUj 

•Uj-Vl aiAA. 3-3^3 .a ..r.l ^^^^ ' ■'■■^.11 J 1 

.5jL£a*J\ .L^VL (J^J^ 1 S'j^ 1 fU^^ U*- 5 ^ La 
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I ^ — I — i _ r ltj iKV I j 1 1 Ji. I j ■■• J .L" 1 1 



jii Ljisji <jsy« UkJi o*nJ j«i jVij -2 



UL^J\ ^ L=» j j s ji^Hj Sjj^SH JlSsM LiUJl -jjL=^ 



Ajjljjl ij^LioJJI i-ixLsjJI LilarJI .',(,11 \ g ■ j"3-a^g -5AjJljmJ\ 

.(a UAJUI l^aUfl Usljif J^-T) (T lymphocytes) ) 
( B lymphocytes) ( 4 ) L^LJl I_; 5 LLcAJ\ L^tli jjl L.}UJ1 5 

^Jl <rL^ L^Li J, i.^.^- v-," ^Li^ 1 I***- -i^S ^ 3 

5Aji_ir. Li,^=- j^Slli ^jLSjJIq l^j-~JLj j^j^-L) LiiLiJ* ojj& ?j22 

j^I^o ^gjJI j-ftAjJ^ i_J^-° ^ (j ^ j -.3 LoyjiJl ojjb jLklcl 

alii3 3j4 H cA <M 6-° ^ ^ J-^ ^ ^^j^ 1 
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■— ^ JJ q_-: .. Lo j ft ^- aJ^ ^g-H-jg - r ^ . t ^Aj V 

ljJ^-o i 1.^11 -i ... j - j'C^ antigens « ^ 

jLl^i L_p£JU ^UJl iUwJl 




t0i LjLiJI isUS ijU^ _jJc L.jkjL 




biU, JU iiclijJI LlLiJI jj. - It i 

fLuiVI j til ^ J2\ LjMJI 
cells) ijSUI LiU. iy ^ ! Itji^ LS 

Ljziji i^jSij . (memory 

L^iLUjU Jjl 1 j J It aii > ■ II ^ji- j^J' 



f jJI g^j SjjSS JlSii Ui^ j^-y, JlVijJI ^ uLU r L M .V 

a uSI aLiJI JSi ^ MUoJI fU^fl J_ LJ i JS J£a u-Ula .oj^l, 
(T-UiJIJ^L^J^^^l ^ULL; UAii 5 .JiJJl^ »-lvJ.» . < 
jUiJI ^_=JI ^Ki jLs ^ ^UJI ( Jiill) jL^JI jJ,,. ,i UjSC, 

S UJLA4 AjilS SjLij j»Lui».i iU«S JIacLj p f^i, V liUl 

O^^H 63^" ^W^L; iii^ 5 glL. <ji J^acl^l J_o j^I US . i^JlUJl 

-tdLsJu^.,, ^ jj^juLjjSJI ^ j_y ^ jU» 

. ji... a; .j 3j S— II 

'poll U^s -U-Oi *t_Si3 ^* i^l^wE ^ g^^:.,.- V saLaJI r L^Vl 

f l_»Vl sin, j^as U.u»i .SjjSSjJ^ I^lijJI sjLiJI ,.L_»Vl ju:L^ 

f l_=.VI <ji US . I1SVI ^LsjJI LJUJ liUl_l jiSI Uiilj_ J»»3 U4» Uj^JI ^ 
■ UUc ►tit^ liJJ jj 5 J Lj jSUJ\ IS^ J^Ji SiUnJl 
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jt _ 1? JI <u J^aJI ^ ill jj>»JI 



Hi Lie I jj iSjll - jl-- II ^j^^lll 
. J~ ■ J I I . jX .1 1 





sjsLiiJ* jiL^-VL. sLtaij L;^lSli -_r°"^ ^ j_^=> 

a„..v^.-1i.-j^;M LoAl^ 3 .jA5M ^ L+; jL^lYU 

^yC' ^-.-. Vt JSLmS j-L<J\ ^J-^ Jaii jLA^ 1 

^Lsa^.i L> ^ ji j& . U^3-«3 l>j^ ts J >; eL ^» il ^ ^ 




l _ s -3 LyjcJl ^^-o jl=^1^ jjj_o LtLuJl jW=?- Lj^-^- Jt- -^ j' '■" 

^sLig^Sl^-o jLijUju i -it .ti I^LsjJI Ly^J^ 3 j: ».---tij 
i.m^» ^ i.^.-^ v.ti i ,sj~ti cAyA .^L jicm.ti\ 

j jLJmJi ( »l ,..-^Vi 4_i_)LJi bM»Jl Joj ■ 5 l£j 

...J; ( j r o ljLLle ,w i hi" j . ajL^apJ^ .Li-il ^jr-o Ijj-lj '- c 3-' (J"-*-" 1 
&>U 5j*I_^ li^a; OsJ^j f,4S1 (->) i-fllla^ Jl£iVl 

Jj_o X-Lut. ,_j Aa-aj uJj. ^3 ■ --4- 1 (_)•=> 3 , . jl a! -,ti jj 

^3^13 J,\£$\ \^uS U:U l^i (_j*a^J\ : )I,M^. 

,_}ir> ^jij . LjJ\ jjcj tLiJilj, . ill Life j a".. J I j-»,J-).j ^1 ^Li-iail oljjj-o 

(uiJ ti^l ^ji 3 ijii^L: j\ J_,l ^ >jJ1 ^ (^)LiUJl 
Li3L->iJ' f^jj^ p * j-aJj ■>» jJj_o ^ISli jt_o ■ ■ -I t5"iS' 

X jp ^_ 5 ^ > ' ^>Afli i^L ^~ a.aj\ jj 3.0-1 pL<v*Zht ^\ ^ Jljj ^ ^j^iAj ( u_i ) 

'- ■ i(_L->- .1 ■■■ "■V JV-..J .1 ■■■ ^ (o| LUiJl ^ £jitt 

30 jUU- yi j.' .^v Jas - -^ n ti (.L^s-Vl ^ iiilj- 

5 j^i JiU- (_s-3 iiLi lj^3 1 jil I^iliJl ^ UL^-u. U^=- 
LauaJ' ojujjjl *■*>! ■-*» -ti J ... — VI i j J _ jj^itAJ' j 1 -^- 1 * jj-i^^J 

^itiAJ *aI iti .1 ... -~ VI olAAs gjj^^ JlAA jLiijJl jJj_o j-l " ■ 

. lj Li_g jSLuJl > r J-.... 1 . J, I .^.tWIj ^ ^- n ti _3 1 jj j_o jji6 



34 



^L^JJt b%»> fj-^A 




Lo J£a Ijji 4j^5 j**^! ^±&=>- •Lli-'Sfl ^5 < S^Lii*J\ 

.jl 3 

9 wOjUI) 2UiGJt b>iOl ^j'G Jji ^ 

i^^t.^w aAii! ^ ^.A^Yl ^isj thymus 1«A5 ^ j ^ J 3 i 
,Uj g33 iLsLaJi Ly^JI ^jjl .HjUU LiUJI ^ Ai\-± i\\ j^iJI 



. Uo^. jljji ^Lzii pS| liAi r L.i JiLi. ^ Li\ JUsu Jliii J4 



r .,.^l Jt ^ijiUI Jt i.jj^ ^ , iCUIl - 3 

-^aJlj ( jtj.VI) j^-jjjill jUAJI aIjj jj> JjVI =>=JI ■ — 11 iJiJI 
Ija juj ( j. A-^-VI) a .1a.1I , ^UJI i — A .?.ll ^.a.': jj j^^' 

Jjjjj iiJAaJI =.1'U Jib I ] -j ' |ci) UiUII II j. ji, - 4 

Axj (o) <£jlifl * 1 1 - ' ■ ■" . I j I A I . . , .51 1 j d .IA, 1 1 j±aj& t -[f "> 



-.-,i,.,j_ 1 .iii, 1. ,n i_.>ia.ii ^0 iciiii uy^ji <i,jj= 

Jt j^J _kiV I Jt jii iAL Jla: L*l ^1 aj^Sl\ i-IAII - 1 
L^LkJ >uijj j-4 j • Ij-^iJI) HI -.■till jii-t"! ^jLiiiJ^ I j 1. In . ., 
jjJ I ^j^-ii ^ jLj ^ . ^ 1 ^ ' J ' ^ """j <-ujt - I Lgj I £ La j] I 

■ZiLiiijjj Jjjfi jillj <j "-kiiLiJI U ~ll ajLiJI ) ' ■ ~' - i 1 

^jjj^. ji Jji LjiSJj tii-i SJL» - ■ ■ ^jjjilL j II j^. .im, - 2 
LpLiA ^1 (ij^jjji)! jLaJI oIjIjj) ^.jjjill j-= 'l^i J«jj 
J^iij ^ j^Li LfS&i lijjj .(SjLJUI_ ) i iJ aII JliiVt) JLj Lf-^i^iLiJ 
•j] Jij, ^liU I j ^ jjjil I ljjjjij -■ jiliiHUil jo) LjLi L j y-l 



^ Z**^uJ! UsUl! LiUJI ^3 SjLcuJI (.L^a-Vl ^ list* 

■ AJ-j ^Ls^S (jQ^Li aAA ^IjjiVI 5 jla JSU-j 

saij ^U=^ LcLuJI LiU- UU= .\ V tel&j^ 

113U11 UiUJ! jj^n.-j . UsUl! USUI LiUJI jUfi ^ -- j 
l&jjLig .-jUj^SL-cJI J5 _^-cJJ 3 !jU« ; f ! ; 5.U UAs LolJ 

. JjJLS- JjjO I 'iTtt.^I ^j^aOeIILi ^ » ■"■ *■ » ■ l-^l ■ 

^-Jo^^j^oJ^ ^jlc i_Sjaill pJLj ^1 A-k3L^ J A_a^_o Ui-lt-S Lij'j 1*^3 

•U! J[ JJ'V! ,3-0 i*L-Vl t-Lli ^ (J ^ tsjUS! 

. I j^aifcl Ujj-b (3S3 3 -1^5 IJu^a-a V .3 Jr- 

g\i~,„i u 1 lj| i-w ^'a ^ t^tj 1 m—iM t ljUoj I^W 

r_!_jj! ^j^-^ ''-i- -^ ^"^J iiLs • ^ i.^tJ! ^3 jjJk 

Jiiaj: LiUJ! .3 ^SljJ! Lt^k ^^o— i L^Laall ^iUJi 

SjS^jJl »3^J J 1 .^--^ ^jvjj-l^ jLc \ - "... 

'-^-djr- ^ J5-^* lp^3 15^*"' 3 i_"3ji-^' ^ 

JjJ) _jii*l! a^sc^J^ !jjts ^5-33-13 .Jt^ti .1 yt ^Jjj 

• L<j i_jL^a_o jjj^irfa SjLj^J ■ ^"-^ ^^p 1 -' * j-* W J •**■'■ 



LfiljjlSlj I j j.1 ... n\\ . 1» , ^^li. jIlJj. cllj Ll jSUl p ■ (oLl j J-i 

■ ■ L^-i t _ s -"° L>5 Sjj^^iall Alt Zj^jjcJI i " \.\\ n U "1/1 tjjtjj -L^jix. ^ ■>■ " • 3 

. j^^JI UhaLj*. ^ LcL^Jl LlU- s j^L«J sj^-j^ a-L,^! 
^dlujjjLai\ cr U. cLa^l ^Ll pj-t*-:ii J^JLJ ■ \;< 

. J l a : .,, aJl ^ ^"jjJ i^a-l^ iLcLuJl LiHj*. alj^y 3LlS3J\ J^aJl ts-^ 3 -! [ » 

Llii ^jLa jfciujsJl juisll LoAlcj "'i-p 3I iJLu) 1 "1 -3 ^- - jjlc ^y'" > p " ° 

tj-ii l5>^ (^i*^3 ajJ'H t.4'. a LiUij Ijp. l+iLS 3 J t : -II jLijjSL*!! J-=L«3 LcLlJI 

i-jljj^-o j*C,\7~ Kj^lAti U'JA. J l^-'j ^ ->>*\\ . "i.l^j ^ ^ ^j'.ll I'l j . ^.^T\T\ J ,-. -^ r,ti T..y \ ,>,.< ! 

(j-a i^j^jciJ ojjSLoM Jj— (JSLiJl ^^ii 3JL=- a.; I ■ ^ j ^^j-IU I_^>UJ! jL^uJI 

LIm ItLull j^l-^j .|J1jJ> ^ ^Aj: sLqjUj iiUiJ > .jjSj: i^LuJI UiU- J . s-... J ' 

...-^a i^-udaJ ^yLabLu Jt JS*m)\ JA^ LijUwl 

iS Sjijo^ u^jtas itLuJi ;U^- vt .pjt^jjj j*^ 

.AU* ^LsjU ULlx, ^>jL*i JUajl L=y^ 0*^3 ■^j>t-* > 63^ ^3 



-III 




L j£A\ _ 1 

LJ L.J - 2 
li - xl] L^J r JL ' t-J ijjL^jjS ^jLt-j 3 

pLo-*i3 7t^_fl_i <LjLd . 7 \ - n ^ 3I LijJCSL^ SJ_i<_LZL ^qJ^c 

«jtj» .j^-laSl jii-L di 




5 ^SjOj liU 



s^LbuJl f Lij.Vl _ 1 

l^ll.tlAU.,11 _3 

. 3 3 1 i^p^i A^U-Vl 
>-="i - 1 

■Li j ^-J ^ "'^ ^ i— ojLi-o LttiJ-lc _ 3 

.3 3 2 5 1 i^ia-aJI 

(t^jjl f .l£l\ _ 1 
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u^3_S ^^lAji]^ L_Sjl_3fcJ _ 1 
^ V A_flll J Lu.3 ^jJl . _ 3 

•U*a»\ (jfS U^-^l ^ ^s^ 1 s^L^J^ pL^Vl 

a ■» j—tti Lol ^}"Zj'„ ' •**• Ail i_iLo-S- ^ J-i-oT^ 



^ijl _ 1 
jUbm^ -jtjJ^-a _2 

. LjjwII LiUJI HsLiH LiUJl p^-U^i 
W-=U^ _ 1 

\ a — 1 3-iI - ^ 

[±±J=, _4 

i,iLja*l\ nL^s-VL 3jj«*ll Lj^SLH 




3 nfl* '***' 



\ , i .>...u f jji UbU. Plasma cell = L-jiLll LpLi- 

U>U- lili-. LjU. Killer T cells : llsUll (J) LiU 

r L_J Lu^ ^_LjiL_l LjLi^LoJl [t— Lj&jl 

200 ^-^5 .U^Sa aliS\5 Cells : I^sJI IjiUJI 
.U=» iJui JUImIj^M/ p-ii- ^jS3 LlsUJI ^J^. 

I^j^,^ LAi. 100 ^ 3 j: - " LiUJI sift p-^.-g 

■jTniH ■ Jji Ajji= I jja. lib jl>=- .j 5 ! 

i j^jj Wni,e b,ood cells ' ►L^ 1 r^ 1 

. L»Jj »Lci£l' l W\ j-. *Ji>J JS .J L 3 jSLmJL. 1 _ f <=L. ^ 
< i7T , jjl LiU. Memory cells : » ^ aJI UiLi- 

UiU. .sUe) jSLw li«5 5 j-^UJl ,ji (t—^JI >t ^11 ^ L,, 

. ■ ^-l" ^ L r 1ftlij Jj '* " lj^jSIi-o i-a^aitLa rf-^cLs^ 

,! jL. 3 ^HL ^i j^^Jl UiU- Host cells : llsUt LiUJI 
Jiliis JiL. ^ yjS^ ^^IH j-^i £_>J JiL, Blood : fJJt 

^jji (.At* 3 ^IaiLS Parasites : jLLjiall 

^3 ijijill -l=- y soi Thymus gland ■ IjjlunaJI Siiill 
■liA-laj p--aJl ^ J** p-AW ^ Fungi : <JLiji"JI 

jl k...: V l.i^. 11/ >, .■; 1 :3j C.. Viruses : 1 jL. 3 _^111 

(- ...-»U Lil=- lI=-^ l^jUiS- jj-"" ts* 3 - ^ ^ " 

. jlsJi L.iLi j>: Herpes viruses : i-3L. 3ji S 
i^=UJl ^T t r. jit i^Lui,! L^Lii JiL. Lymph : 

r^..^^ -:- LUi j:L. Mucus : LJsLiuJI wUI 

1,^ " J-'" 'i'^-t:*- ''j - Antibiotics : I^jj^JI Jbl&JI 
pi 5^-^11 p-L.-^ a l J>^j Antigen : cA^i\ jJj- 
l_i ji^ " a.a .> . ii^K Microbes : lsLjjS^JI 
jti^ji f ) ^..u jjl Bone marrow : f UaJ\ ^Al 



^ Antibodies : uLo*JI fl—*-Vl 

^^L: tsj^i o^- 15 ' i>* ^•j.' j : "l 1 - Membranes : LAiY 

^Lc AiL-j^ ^j^-jliJ^ pJlsi^ ^j-o iAss]^ tLLiJ^ -i.jli^jjj^j 

IjjLi. J^Lu.^Jl J—jjj (J.i ^.jJt.i LjlAiJI jLial31 

dJjUJl fsl^-. ^^sifS^j^Sa Inflammaiions :oUl^aVl 
UjiSJl Utt— 3 u^j"' Biicleriiil iIisc;isl-s : L^jaiJI uilj-Vl 
(jotj^i J^L.aJ1 3 iilV jjiUfj ^jJjV^f 'l^J^lf^j 
^t- 3ji ill i j Viral diseases : li-j^^JJl yisl^Vl 
^ i , rt . rt ^T . «LJ^ r j LSU- B cells : 0-i) l^LiAll LpLi3t 
tiljaVl ^3 IjpJI UlUJl -li ^la-^ 3 Proteins ■ aLi^j^l 

[»ij . >3-aj j^ 1 SJjlIJI ' l" 11 ■*■'! t.4 j.lit^ — j ^^131 

.ljL—sJI ij-op tS-J= l^.^-il 
Complement proteins : Ut i . i i jLIjjJI 

sj^.\ 3 i>° 09 s — * 1 . -i-'-K Bacteria : 1j>SLJI 

- - - \ * ^\ 1J\ ^jV^ ^iJLjBj . jtN _^ 

. ^j^a^ j-q j g jL^s «»Vl jjii^J^ ^ ft -i^jtU . X^ a o 

^ j.jjci i^-i^A IcLlJI LiU. Vaccination > ^^=31 

IjjU^ jL*=Jl Immune system : XcUJl jW=- 

L*_a (_Uu^ ^ aL tt u ^^3^^ jl^- 5J 3 . L#3dij ^5*1* 

■ i-jL3jSL.A^ (j-* p— ^J' Jaiasd 

Specific Immune System ; ^■^■i.i.H LcUAl jU* 

3I3JI a=-3j ^yJI o^ 1 ^' o-° Genes : jli^l 
Jloj Ij ; JSLAS31 jjji J VI 5 Ac ^jii lS?^*4S 
U_lj3 j_JI ^--ai ^-3 Liji33 L43I9U 

acid J 1 ACT DNA : L_u (sj^-ill 

Jti. iiij. Id*, ij^ij je 3 jLt 3*3 deoxyribonucleic 
.l^iljAl Jb^S ^jA 5 ^ puJi 

kUotfll fjJl tj>U. Macrophages : t jj^l USVl UiUli 
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Pseudopods 
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Bacterial diseases 




24, 1 1 


Intestine 
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Inflammation 
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Proteins 
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Complement 
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Bacteria 
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Dental cavities 
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Vaccination 
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Skin 
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Immune system 
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Specific immune 
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Genes 
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Pimples 
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Measles 
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Fever 
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Killer T cells 
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Granulocytes 
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Macrophages 


o zisvi liy^' 
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Plasma cells 
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B cells 


( ) L-jLJI UiUJI 
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White blood cells 
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Red blood cells 
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Memory cells 
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Host cells 
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Mucous cells 
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Immune cells 


* t\ '■ JS Li"jLs> 
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Blood 
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Parasites 
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Infection 
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Sneezing 
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Thymus 
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Membrane 
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Fungi 
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Virus 
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Organism 
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Lymph 
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Malaria 
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Cold 
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Rabies 
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Bone marrow 
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